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Abstract: The Donggouba depost is located at north margin of Xiakouyi-Heimulin Meso-Neoprot-
erozoic basement structure zone, east of the Motianling block. It is a special Au—~ Ag — Pb —Zn
polymetallic medium deposit related to the Marine volcanic rocks of Bikou island arc in the Jinning
Period. By integrating the latest progress on the exploration and previous scientific research data,
we systematically summarized the geological characteristics of deposit, investigated the pits, ana-

lyzed the sulfur isotope of the ores and, finally, studied the metallogenic regularity of the deposit
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in terms of the classification of metallogenic periods, tracing the metallogenic materials and the
genetic analysis of the deposits. The main results are as follows: (Dthe deposit is located within
the Neoproterozoic volcanic arc rocks of Bikou Group, and is characterized by multi-stage miner-
alization superimposition. The mineralization process mainly include three stages: quartz-pyrite-
sphalerite initial pre-enrichment mineralization stage; gold-silver-barite main mineralization
stage; barite-carbonate late mineralization stage. @ the sulfur isotope(§*S) of minerals show an
order of barite > pyrite > sphalerite > galena, which suggests that the sulfur isotope fractiona-
tion had basically reached equilibrium when the deposit was formed. The & Sy.cpr values of the
Donggouba deposit generally display the characteristics of granitic sulfur with a small quantity of
mantle-derived sulfur, indicating that the sulfur in Donggouba deposit may be dominantly derived
from the lower crust magma source with minor mantle material. The sources of the ores may
come from the volcanic magmatism of the Jinning island arc. @ Donggouba deposit is formed by
the polyphase tectonic superimposition of ore-bearing hydrothermal fluids derived from Marine in-
termediate-acid volcanic rocks in the Jinning period. It is a typical volcanic massive sulfide(VMS)
type gold, silver, lead and zinc polymetallic deposit. @the deposit formed on the active continen-
tal margin in Jinning Period, and belongs to the metallogenic geological event related to the
breakup and assembly of the Meso-Neoproterozoic ancient continental blocks. It is speculated that
the diagenesis and mineralization process of the deposit could be caused by the subduction and
convergence of the eastern and western ancient Yangtze microplates and the subsequent tectonic
superposition during Jinning period.

Keywords: Donggouba polymetallic deposit; geologic feature; genesis of deposit; sulfur isotope;

Lueyang, Shaanxi province
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The tectonic location of Donggouba ore deposit
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Fig. 3 The prospecting at 0, 2 and 4 lines profile map of Donggouba deposit
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Fig. 6 The photographs show the polished section of ores from the Donggouba ore deposit
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Tab.1 Mineralization period, Mineralization stage.,
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Tab. 2 Sulfur isotopic composition of sulfides for Donggouba deposit
e S B 3% Sv-cor (Xo) e
. KA B e
i Rk e B G LR
E2 ZK57(202 m) +6.3
DZ2 ZK57(215 m) +5.8
DZ32 ZK57(219 m) +7.1 +1.3 +5.7 +11.9
DZ31 TC801 &k +11.5 +6.3 +16. 2
. . SRR E A
DZ4 ZKO01(125 m) +7.6 .
A5 A
DZ5 ZK01(134 m) +6.7
DZ30 ZK01(146 m) +6.8 +4.0 +6.5 +13.8
DZ29 ZK11(123 m) +7.4 0.0 +4.1
DZ28 ZK11(145 m) +7.8
S07 ZK16(225 m) -+10.3
S03 ZK12(178 m) +11.6 N
el
So01 ZK14(268 m) +11.2
S06 ZK14(226 m) -+10.7
DZz27 2 R +9.5
S09 ZK12(124 m) +9.8
B WAk b AR
S02 ZK14(151 m) +10.1 .
GESRATS
DZ26 ZK13 #b 3 +7.6
DZ25 RIF#E K +13.6
S08 ZK16(169 m) +11.0
[
S10 TC13 3% 4.2 oo
CHEIR & 9 B
S11 TC501 #& 3k +8.2
= MR 4 WF R BT TR 3R S 50 A I (LR ] - 2021 4F 10 J1) .,
x3 FAMTEREAMLEMWRERSEITR
Tab. 3 Sulfur isotopic composition of sulfides statistical date for Donggouba deposit
3% Sv_cpr (%0)
W Ca) 2 W3 % 52
W 25 R T e 2
T 0.0~-+6.3 +2.9 6.3
INEER” +4.1~+6.5 +5.4 2.4
SRR A
oA +11.9~-+16.2 +13.96 4.3
WA g
B +5.8~+11.5 +7.46 5.7
LR e HR +7.8~+11.6 +10. 32 3.8
WAL AR R T g0 +7.6~+13.6 +10.12 6.0
Fi A CBE 5 S M BEAD WY +4.2~+11.0 +7.8 6.8

R SHIURY e LI (o B N R Tl I DA
KB BT R P AR A AR Y 871 S 1 R AR R R K
I E /NN g 5 R = N B > B > s
" (Saikai, 1968) , 1] 7R V& 14 JK i 4k 4 1) B3 [] o7
M EA &S LA >8"S WD > S [NEE

W =>0" S FER W FRAE . R WA R I 1 B JHE At ] 32 3R
3R L AR IR #) P i . YK, Ohmoto 4 (1997) 1A
H L AERT AL A R R LR L 87 S S (E
AR B 1 SR (8% S o T TE 15 480 3% B 1
WERAMWKET, ESAMN TS HEHCEEN
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VS 0% SusfH . P L, #0054 5 ¥ 179 Ji s A ()
A7 R A1 R 230 T A A 8™ SEL(13.96%0) .

O R

4.1 FH HRFkIE

ot 5] 67 3% A AT 400 TR U A O A ST A i
ey R AU i R B4 75 77 (Ohmoto et al. ,1997),
CA WESE R B[R] 7 3R A2 IR i 58 b 24
SRy 1 JBTUR BE T AR B BT ) R R T A JE TR 1Y
W Rk D7 5 AT DLGE 2o 2 4 R T W ) 6r R 2 AR
3 5 Wt (Stein and Hannah, 1985) , #i [F) {57 £ 7 WF 5%
BCAT ) 5 R YA L A A5 XS T TR A HA [R] 467 3R AN
AL AR AV (BB 2, 2005) . T AT PR E k0 .
INBERT™ K 7 550 25 0 0 19 2 il vk o 28 o 2 A
A5 1) 7 () 52 2R 2 RS9 P R S A 9044 J5 o DA T 75
S5 FL AR B 1 o 1) Sk R ) R

YT ARIIN 2 4 )@ o R & HOm R & Ll
T A EAE, B R AL E 8 S AT 0.0% ~
16. 2%0, A4 JE B AE 2. 9%0 ~13. 96%, (£ 2.3
3) . TEBFEALER B 757 B (& 7 SO IR 1Y i [7)
PR RA TERRBEEM M, EERIN B X

JOT SR A AR T [ 6 2R RRAE , AT /D i AR A
AT 1 5 7

A A AT N A T AR TR T A R
LA MR B I AL 32 T Sk o AR AR AR
FH (B2 CAE, 2014 5 B P 48 Hb 5T 08 A B, 2017) , BBt
JCR K AT RER IR T 78 BT A i b DX i i ) o2
F 0" Sv-cor (8 i H 78 4 I A H i (19 RRAE (500 ~
15%) (Ohmoto et al. ,1997) {45 7 & &b T~ 1 J5 %
(0%o~3%) (Ohmoto et al. ,1997; Hugh, 2000)
DX JA] 2 B 2R 98 3000 R S P W b iy S B U E Ok
P AH AT RE R ZORIE T F e A R CE D E
Hiu s Wy IR A B 7)o O TR A7 3R S B 45 R 5 H A
73RS W 58 45 R AR B 45, 19915 X 7k F 48,
199D A —3,

FLVR AR HE TS 2R 16 30U Ji 1 ) He ) AR
A B AR R 43 S 5 0 RE (T 2R I 45, 19915 1) i =
A — 199134 o8 2455 1993 s IR T 55,1994 s # T
RA,1998; K 45, 1998 T IR %55, 2003) , i e
IR B AR YRR R R T R )l 50 ~
100MPa, b JF K 4. 2% ~ 6. 6% (NaCD), 5 ™ Ik
250°C LA By E i R (4. 2% ~6. 6 %) (NaCD) |
bk (pH=6~ 7). ZEH XF i J& 2 {4~ (Eh {8 hy 11
(D B . 53 Ab o 3 SR8 X AR ) CT R 28 55
19985 FA%E,2011) (BREI CT PRA4 55,1998 T 5

IACTCARY b 2 W i K 3 ™

1 ok

L 1 ERmRAEER

e S AR e A R AN

R-S—HE - 0 A0 P N BT

[ e R T R AR XA U T R )
G- AR-E - O R TP B R

BEBLAT A1 TR

A el A8 (R 4R S ) R Y R A

I 5 K A B T Bk
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Fig. 7 Histogram of sulfur isotope composition of sulfides from the Donggouba iron deposit
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FEAE 2004 F A% ,2011; THP, 2017 F45%5,2018)
G0 R4 8 1R 322 508 ol AU S R B
S5 O 1) 20 O 55 52, th AT FE 444 UE 8 BA 2R 9 3 2
4@ B ) 5 RT AR SRR AT TS Uk LA K
YEH .
4.2 K HERE

RIIF RAEF 38 7 Wk 5 7 A& P RO
ik 1 - AR AR — 3 e AR IR DE A LR A X
WS SR WA R AL R FE R PF A I SR G 1 R
5 SIS L o B EE 1025 0 B S0 2 R M kLl
Al IR E RIS S M & BN EE ST )2
A7 (B PG 45 b 5T 8 25 B2, 2017 5 R 22 3¢, 2019) (J& 1),

P XA A2 b BR AR 22 B 58 R R S B
A KL TR TR B e P RS B
S LB R a5 LA o R 0 B R 1 I
AH KL A PR S 1 2 RS DU 36k A A = R OA R R A
CTHRZE55,2003 5 B PY 44 H T I8 2 B, 2017) 5 17 IR 1)
WA A 22 BH U 4 2 B (P, v ) B BE K %
LA B A A A B A R LR IR A

B2 IR I O TG AR KL S A T
T 58T WIS KRB, 7 KRERTE
THINE BB 48 50T A9 - B 3 1k b T T A B
B (780~>>2 500Ma) , & T h—# ot Uil
il e 24 figt I SR BT M T 1 (A2 5, 201925 2%
Y 4, 2020) s 57 R B AR T 5 b R B N il A
AH AT IR

T DXBE 200 JBE R I b B 2R 5 1 e 1 - R
AR 3 Tl AR B PR S AL T R BT
PE A O S AR T RS AT HEI BT R 1 A
BT b R R AR P AONR e g A e R v -
ERIE Y TR S B T W B AR PR O
HARF ofril 3 L LA B I S 6 A N A SR A
4.3 FKREEA

XHAREIE R A2 L REHRBTAS
S ) QTN R T AR ol . L @  EE = e
1990 ; VAR I A1 25 B4 387 . 1991, i AR K L 5 e — ik i
R (CFAEEAE 199 % EH WA TR AR
W R Au.Ag.Pb.Zn Sl ¥ Bl g E 2k A
T T 0 AR O L I B K R o B
Au Ag iEfb-FE b AT WA BN, B Ak R
LA A 5 1A I K- VR IS R A A, 1990) 5 S T
AEETRFEF M AR RFE A E S FIA

A7 L FE 4 2. 9%0 ~ 13. 96 %0 (4 30 5 IR0 #4 i R
250°C LA By i L Eh (4. 220 ~6. 620) (NaCD) |
i (pH=6~7), 7£ tH X i JiL 45 74~ (Eh {H K 1
B B (FE AR, 19915 9 K 45, 19985 T IR 28 4%,
2003) , ZEF iE T 5L AT N LR 4 T 1 £
W1 22 B B 1 i s ARG L 0 T B0 T RE G BT R B
LY IR A AR

g5 LAY, R W R E T8 T &k
T P KL IR AR 22 U 3 A & i O B i
Ko 2 BEE N AN E B IR SR 1 7 PR AR A 45 0 (B
B4, 1993; 3828 & ,1995; B 5 3C5E,2012) K X4y
JEU] (B 5 3058, 2012) W 4545 25 16 V™ R B 4 s 5
S B AS ST R B A AR R AE L R AR I L
PR SR AR T LA I Ao RIS &0 sk
s LUJZ (O RIE 08 s 0 W 5 A 1 A 25 1) 1
R ) bR R 5 T R AR A L A R DDA OG (B
A, 2012) MO R I JE T SR il Btk g Ak
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EZA L
5 5

(D ZR I PR 7™ F 8 oo ol 44 38 1A BE 5 90k
A, B2 W b S AR iE . sl 9k 32 2 AL 45
3B B O A7 55 -3 B - DN B ) LR T A
Bt Q& 4R-FanaE8EMT HE. OFEMA-
T 22 2 W 30 B ™ Iy BB

O CaAmEAM R R 'S H A >8"S &
BB > S INEER™ > 0™'S Iy 450 B R AF L 3E W B IR
T BB [ 437 28 00 2 AR 38 300 SF £ 5 7 [ o7 % &
Sv-cor {A T 3 FLAE 5 502 R ARAE - (UH 2 b T i
P5 A X ), R BH RV LA IR S W] RE FE EORUE T T Hb
FeA IR AU /D B 0 e ) TR A 5 i T )
AR EER A T TS IS KA

(3 ZR B I PR B 7 0 A0 & 0 rh R M il
FIRINTE 22 0AL 1 VR & T B A B R 2 A
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Sulfide, VMS) & —R-8-HZ & B IR,

(DO FRWI RIE T B T s %1 50T,
SRR R T AR Bl e 2 A I SR e R
IS 5 1 A B TS 55 O LR A A AT D R
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